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Abstract- Selecting an appropriate statistical test remains a
persistent challenge for students and novice researchers, as it requires

coordinating multiple methodological conditions and decision criteria.

Existing visual tools often provide direct recommendations but do not
make the underlying decision pathway explicit and frequently lack
empirical validation. This study presents the development and expert
validation of the Velarde-Camaqui Diagram, a visual decision-
support tool designed to guide users through inferential statistical test
selection using a structured, sequential approach. A mixed-methods
design was conducted with 14 PhD-level experts in education and
statistics. Results showed high agreement across clarity, coherence,
relevance, and usability (85-100%). Content validity was supported
by an overall Aiken’s V of .89. Qualitative findings highlighted
strengths in conceptual clarity and pedagogical usability, while
identifying opportunities for improving visual structure. The diagram
contributes by making the inferential decision process explicit,
integrating both parametric and non-parametric tests, and offering a
multilingual, accessible format. These features position it as both a
decision-support system and a pedagogical scaffold. Future research
should examine its impact on learning outcomes and statistical
decision-making in applied contexts.

Keywords-- graphic organizers, statistics, research pedagogy,
educational innovation, higher education, decision-support tool,
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1. INTRODUCTION

The process of selecting an appropriate statistical test is one of
the most frequent yet complex decisions researchers face
during data analysis. Students and novice researchers often
encounter difficulties determining which test corresponds to
their data type, hypothesis, and research design [1]. The
challenge extends beyond mathematical knowledge; it
involves conceptual understanding and cognitive decision-
making under uncertainty. As a result, inappropriate test
selection can produce misleading conclusions, limit
reproducibility, and compromise the validity of empirical
findings [2], [3].

Previous research has identified two major barriers to this
learning process. The first is cognitive complexity: statistical
reasoning requires connecting multiple variables, conditions,
and assumptions, which imposes a heavy cognitive load on
learners [4], [5]. The second is statistical anxiety, a

psychological phenomenon that interferes with students’
confidence, performance, and engagement when confronted
with quantitative reasoning tasks [6], [7]. Together, these
barriers explain why many students experience frustration or
avoidance when required to perform data analysis [8], [9].

To address these challenges, visual and structured tools—
such as flowcharts and decision diagrams—have emerged as
effective strategies to scaffold the reasoning required for
statistical test selection [10], [11]. These tools break down the
analytical process into sequential decisions based on simple
questions (e.g., number of groups, variable type,
independence), allowing users to follow a logical path rather
than memorizing complex statistical rules.

The Velarde-Camaqui Diagram was designed to
formalize and validate this pedagogical strategy. Developed
initially as a prototype in six languages—English, Spanish,
Portuguese, Mandarin Chinese, Russian, and French—it aims
to democratize access to statistical reasoning through visual
guidance. The present study focuses on its expert validation,
representing the first methodological stage prior to user-based
testing.

This research pursued two objectives:

e To assess the clarity, coherence, relevance, and
usability of the Velarde-Camaqui Diagram using
expert judgment.

e To identify areas for improvement that would
strengthen its structure before implementing user
validation with students and educators.

Despite the availability of visual tools for statistical test
selection, most lack empirical validation, do not make the
decision pathway explicit, and remain limited in terms of
accessibility and pedagogical design. These limitations reduce
their effectiveness as learning supports for novice users. To
address these gaps, this study proposes and validates the
Velarde-Camaqui Diagram, a structured and multilingual
visual decision-support tool. Grounded in cognitive load
theory and principles of visual learning, the diagram aims to
support statistical reasoning by making the inferential decision
process explicit and accessible. By validating the diagram
through expert analysis, this work contributes to educational
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innovation and provides a foundation for subsequent empirical
testing in real learning environments.
II. THEORETICAL BACKGROUND

A. Cognitive Load Theory and Visual Processing

Cognitive Load Theory (CLT) provides a robust framework
for understanding how learners process complex information.
According to Sweller [5], working memory has limited
capacity; when instructional materials overload this capacity,
comprehension and learning efficiency decline. Organizing
information into visual or hierarchical structures—such as
diagrams or flowcharts—helps reduce extraneous cognitive
load by presenting relationships between elements in a concise
and interpretable form [12], [13].

In the context of statistics education, diagrams
facilitate understanding by enabling learners to visualize
abstract concepts, such as relationships between variables or
the logic behind hypothesis testing [14]. Visual sequencing
also promotes schema automation, allowing students to
internalize decision patterns and apply them to new analytical
contexts [15].

Research  supports the notion that visual
representations significantly enhance retention and transfer of
knowledge. Katona [4] demonstrated through eye-tracking
analyses that visual scaffolds improve attention allocation and
reduce working-memory overload during algorithmic problem
solving. Similar results have been reported in educational
settings where flowcharts and mind maps were introduced to
teach procedural reasoning [11], [16].

The Velarde-Camaqui Diagram aligns with CLT
principles by translating abstract statistical reasoning into a
visual decision tree. Each node represents a question that leads
users toward the correct test through guided logic—thereby
minimizing unnecessary cognitive load and helping novices

manage complex decision-making without advanced
mathematical training.

B.  Statistical Anxiety and Learning Barriers

Statistical anxiety, defined as the emotional tension

experienced when confronted with statistical content or
evaluation, has been extensively documented as a barrier to
learning [6], [17]. It negatively affects motivation, self-
efficacy, and performance [7]. Leppma and Darrah [18] found
that anxiety is particularly acute among students in non-
mathematical disciplines, where statistical reasoning is
perceived as abstract or irrelevant.

Anxiety’s cognitive effects include reduced working
memory and diminished attention, both of which impair the
ability to integrate conceptual knowledge with procedural
reasoning. These findings align with the cognitive-affective
model of learning, which posits that emotional interference
reduces the learner’s capacity to perform higher-order
cognitive tasks [19].

Pedagogical interventions targeting anxiety often
emphasize visual organization and guided sequencing.
Flowcharts, for example, externalize decision processes,
providing a tangible representation of reasoning steps that
reduce uncertainty [20], [21]. This external support enables
students to focus on conceptual understanding rather than
procedural memorization. The Velarde-Camaqui Diagram
builds upon these principles by presenting a visual map that
guides users through logical choices, from defining variable
types to identifying appropriate inferential tests.

C. Graphic Organizers as Pedagogical Innovation

Graphic organizers have long been recognized as effective
scaffolds for structuring knowledge and guiding reasoning in
educational contexts. They transform complex abstract
information into visual formats that are easier to interpret and
recall [22]. In mathematics and statistics education, this
approach has proven particularly valuable for promoting step-
by-step analytical thinking and conceptual retention [23], [24].

Flowcharts and diagrams help learners visualize
procedural sequences—such as hypothesis formulation,
assumption verification, and test selection—thereby clarifying
the logical relationships among statistical techniques [10].
Empirical evidence indicates that students who employ
graphic organizers outperform peers relying solely on textual
or formula-based learning because visuals reduce intrinsic
cognitive load and improve metacognitive monitoring.

Diagrams also encourage learner autonomy. Rather
than depending exclusively on instructors, students can
independently follow a structured path toward correct
statistical reasoning [25]. This aligns with contemporary
constructivist approaches emphasizing self-regulated learning
and visual literacy. By integrating decision rules, the Velarde-
Camagqui Diagram operationalizes these principles, allowing
users to navigate inferential logic through a guided decision
map.
The Velarde-Camaqui Diagram extends prior visual tools
for statistical test selection by addressing several key
limitations. Existing resources, such as statsflowchart.co.uk
[26], typically provide a sequence of questions leading directly
to a recommended test but do not make the underlying
decision pathway explicit, limiting users’ ability to understand
the reasoning process. Additionally, these tools often focus on
more complex multivariate analyses (e.g., MANOVA,
MANCOVA) and may omit commonly used non-parametric
or correlational tests such as Spearman’s rho or Kendall’s tau,
which are essential for novice learners.

Similarly, guideline-based resources such as the UCLA
Statistical Methods and Data Analytics [27] table present
structured mappings between variable types and statistical
tests; however, they function primarily as static reference
tables rather than interactive or sequential decision-support
systems. As a result, they do not explicitly guide users through
a step-by-step reasoning process.
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In contrast, the Velarde-Camaqui Diagram integrates a
fully visual and sequential decision pathway that makes the
inferential logic explicit, incorporates both parametric and
non-parametric tests commonly used in introductory and
applied research contexts, and is available in multiple
languages. This combination positions the diagram not only as
a decision-support tool but also as a pedagogical scaffold that
promotes conceptual understanding of statistical reasoning.

III. METHODOLOGY

A. Design

This study adopted a content validation design based on
expert judgment [28], [29]. A mixed-methods approach was
used to capture both quantitative consensus and qualitative
insight. Quantitative data were obtained through Likert-scale
ratings, while open-ended responses provided interpretative
depth on perceived strengths and weaknesses.

B. Participants

Fourteen experts participated voluntarily after receiving
an invitation explaining the study’s aims and confidentiality
guarantees. Inclusion criteria required a doctoral degree in
education, statistics, or related fields, at least ten years of
professional experience, and previous authorship or teaching
experience in quantitative research methods. The final group
consisted of ten experts in educational innovation and four in
applied statistics, representing institutions in Latin America,
Asia, and Europe. Their mean experience was 20.2 years (SD
= 9.54). All participants signed digital informed consent forms
in compliance with institutional ethical standards. Each expert
evaluated the English version of the diagram individually to
avoid group influence or conformity bias.

The panel included experts with combined pedagogical
and technical perspectives, including extensive experience
teaching quantitative research methods at undergraduate and
graduate levels, supervising empirical studies, and supporting
statistical decision-making in applied research. This diversity
strengthened the relevance of the feedback for both
instructional and practical use. To preserve confidentiality,
individual demographic details are not reported. Although the
sample size was relatively small (n = 14), it aligns with
established standards for expert-based content validation
studies, where panels typically range between 5 and 20
specialists.

C. Instrument

The Expert Evaluation Questionnaire contained 12 items
divided into four dimensions:
e Clarity — the ease with which concepts and decision
paths were understood.

e Coherence — the logical consistency of the diagram’s
structure and transitions.

e Relevance - the pedagogical and practical
significance of the diagram for teaching statistics.
e Usability — the perceived applicability and

effectiveness for educational contexts.
A 3-point Likert scale was used to reduce central tendency and
encourage decisive expert judgments during early-stage
validation (1 = Disagree, 2 = Partially Agree, 3 = Totally
Agree). Each dimension also included an open comment box
for qualitative suggestions.

D. Procedure

The validation unfolded in five phases (see Figure 1):

1. Initial Development — drafting of the diagram based
on inferential decision rules [30].

2. Expert Review — distribution of the diagram and
questionnaire to experts.

3. Quantitative Analysis — calculation of mean scores
and acceptance rates.

4. Qualitative Analysis — thematic coding of expert
feedback.

5. Refinement — revision of content and design
elements before multilingual translation.

Refinement Process of Velarde-Camaqui Diagram

Expert
Evaluation

l Language
Translation .
Final
l Refinement
Initial Diagram '. Final Diagram
T Linguistic
Validation

Diagram
Refinement

FIG. 1. Process of Velarde-Camaqui Diagram

E. Data Analysis

Quantitative data were summarized using descriptive
statistics (mean, standard deviation, and percentage
agreement). Qualitative data were analyzed through inductive
thematic coding to identify recurrent categories related to
clarity, coherence, usability, and improvement suggestions.
All comments were anonymized to preserve confidentiality.
Qualitative and quantitative findings were triangulated to
enhance the robustness of the validation process.
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IV. RESULTS
A. Quantitative Findings

Overall, experts provided highly favorable evaluations
across all dimensions of the Velarde-Camaqui Diagram. Table
1 presents descriptive statistics for each evaluated section.

TABLE I
Experts’ Evaluation of the Velarde-Camaqui Diagram

Evaluated Quality M = Coherence M + Relevance M =
Criterion SD (%) SD (%) SD (%)
Correlations &2.67 £ 050256 + 0.533.00 =+ 0.00
Associations (89%) (85%) (100%)
. 278 + 044289 + 033289 <+ 0.33
Types of Variables (93%) (96%) (96%)
Complete Diagram 2,67 £ 050267 + 050278 + 044
p ErAM- 904) (89%) (93%)

Acceptance rates ranged from 85 to 100 percent,
indicating strong expert consensus regarding the diagram’s
quality and educational usefulness. The relevance dimension
achieved perfect agreement in the “correlations and
associations” section, confirming the tool’s pedagogical
potential. The lowest value, 85 percent, appeared under
coherence, suggesting minor refinements were required to
improve logical transitions between decision nodes.

Aiken’s V was estimated using the mean expert ratings on
a three-point scale, where 1 represented the lowest score and 3
the highest score. The overall Aiken’s V was .89, indicating
strong content validity. Dimension-specific values ranged
from .78 to 1.00, with the lowest value observed for the
coherence of the correlations and associations section.

The consistency across categories demonstrates that the
diagram satisfies the standards of content validity typically
expected in educational tool development (Ramirez-Montoya
& Tenorio-Septlveda, 2021). Experts agreed that its structure
adequately represents the inferential decision process and that
it can guide learners toward appropriate test choices even
without advanced statistical background knowledge.

B. Qualitative Findings

Thematic analysis of expert comments revealed four main
categories: diagram clarity, information coherence, usability
and educational application, and suggested improvements.
These insights provided detailed perspectives on the tool’s
strengths and the specific areas requiring refinement.

e Diagram clarity

Most experts agreed that the diagram was clear and
conceptually accessible, particularly for individuals without a
background in statistics. However, several experts noted minor
issues related to visual density and terminology. Comments
emphasized the need for consistent color schemes and minor

linguistic ~ corrections to  enhance

Representative feedback included:
“Spelling errors need to be corrected, but overall, it is
clear and very useful.”
“Differentiating variables by color could improve

readability and facilitate interpretation.”

interpretability.

e Information coherence

Most experts highlighted that the diagram followed a logical
flow from variable type to statistical test, demonstrating
internal coherence. Nonetheless, some transitions between
decision branches were described as slightly abrupt,
particularly within the “correlations and associations” section.
Experts suggested minor adjustments to strengthen logical
connections:
“Some transitions could be smoother to help users
navigate the decision steps.”
“Labels should be reviewed to ensure conceptual
precision between variable types and tests.”

e  Usability and educational application.

Experts emphasized that the diagram’s structure provided
pedagogical value beyond its immediate practical function.
They recognized it as an accessible teaching tool capable of
reducing anxiety among students and guiding decision-making
during data analysis:
“This diagram can be especially useful for learners
with limited mathematical training. It provides
structure and builds confidence.”
“It simplifies what is often an intimidating process
for beginners.”
Additionally, some experts proposed that the diagram could
serve as a classroom resource or assessment tool in research
methodology courses, offering visual reinforcement of
inferential logic.

e Suggested improvements

Several experts recommended design enhancements, such as
integrating color codes to differentiate between parametric and
non-parametric tests, simplifying the visual density of the
decision tree, and including illustrative examples of variable
types. Others suggested linking the diagram to external
resources—such as case studies or tutorials—to contextualize
statistical applications:
“Including references to normality tests or providing
sample p-values would help users better understand
test selection.”
“The structure is sound, but usability could improve
with interactive features or hyperlinks.”
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These qualitative findings collectively confirmed the
diagram’s validity while also identifying practical refinements
necessary for future iterations.

V. DISCUSSION AND IMPLICATIONS

The findings suggest that the Velarde-Camaqui Diagram
functions as a structured visual scaffold that externalizes
inferential decision-making processes. Rather than relying on
memorization of statistical rules, users are guided through a
sequential reasoning pathway, which may support the
development of conceptual understanding in statistics.

From the perspective of Cognitive Load Theory [5], this
structured representation may reduce extraneous cognitive
load by organizing complex decision criteria into manageable
steps. This aligns with prior research indicating that visual
scaffolds can facilitate attention allocation and support
procedural reasoning in complex tasks.

Unlike existing tools such as statsflowchart.co.uk [26],
which provide direct recommendations without explicitly
showing the decision pathway, the proposed diagram makes
the inferential logic transparent. Similarly, while resources
such as the UCLA Statistical Methods guide [27] present
structured mappings between variables and tests, they function
primarily as static reference tables rather than sequential
decision-support systems. In contrast, the Velarde-Camaqui
Diagram integrates a visual, step-by-step decision structure
that supports both reasoning and learning.

Despite these contributions, the study has limitations. The
expert panel was relatively small and predominantly
composed of specialists in educational innovation, which may
introduce bias toward pedagogical rather than statistical
evaluation. Additionally, the study did not assess user
performance or learning outcomes, which should be addressed
in future research through student-based validation.

Finally, the diagram’s multilingual availability (English,
Spanish, Portuguese, French, Mandarin, and Russian) expands
accessibility and supports broader adoption in diverse
educational contexts.

V1. CONCLUSION AND FUTURE WORK

This study achieved its main objective of validating the
Velarde-Camaqui Diagram through expert judgment. The tool
demonstrated high relevance and satisfactory clarity and
coherence, positioning it as a valuable resource for teaching
and research training in inferential statistics.

Beyond its validation, the diagram contributes by making
the inferential decision process explicit through a structured
visual pathway, supporting not only test selection but also
conceptual understanding of statistical reasoning.

The validation process provides a foundation for the next
stage: user validation with students and educators to examine
usability, learning outcomes, and anxiety reduction. However,
the findings should be interpreted considering the relatively

small expert panel and the predominance of specialists in
educational innovation.

An interactive digital version of the Velarde-Camaqui
diagram is currently available at CallForScience.org
(https://www.callforscience.org/en/statistics). This version,
which integrates interactive decision pathways and tutorial
resources, is currently undergoing validation to assess its
usability and effectiveness in supporting statistical decision-
making.

Overall, the Velarde-Camaqui Diagram represents a
promising approach to improving accessible and transparent
statistical decision-making in higher education.

ACKNOWLEDGMENT

The authors would like to acknowledge the financial
support of Writing Lab, Institute for the Future of Education,
Tecnologico de Monterrey, Mexico, in the production of this
work

References

[1] Y.K. Yung, “Enhancing Statistics Education by Choosing the
Correct Statistical Tests through a Systematic Approach”, en
2023 11th International Conference on Information and
Education Technology (ICIET), Fujisawa, Japan: IEEE, mar.
2023, pp. 453-458. doi: 10.1109/ICIET56899.2023.10111434.

[2]  S.B. Dessaiy V. M. Patil, “Algorithm to choose the
appropriate test for comparison between two groups”, Cancer
Res. Stat. Treat., vol. 4, num. 1, pp. 139-140, ene. 2021, doi:
10.4103/crst.crst 45 21.

[3] J.D. Hernandez Lalinde et al., “Sobre el uso adecuado del
coeficiente de correlacion de Pearson: definicion, propiedades
y suposiciones”, 2018, [En linea]. Disponible en:
https://www.redalyc.org/articulo.oa?

[4] J. Katona, “Measuring Cognition Load Using Eye-Tracking
Parameters Based on Algorithm Description Tools”, Sensors,
vol. 22, niim. 3, p. 912, ene. 2022, doi: 10.3390/s22030912.

[5] J. Sweller, “Cognitive Load Theory: Recent Theoretical
Advances”, en Cognitive Load Theory, la ed., J. L. Plass, R.
Moreno, y R. Briinken, Eds., Cambridge University Press,
2010, pp. 29—-47. doi: 10.1017/CB0O9780511844744.004.

[6] P.K.H.Chewy D.B. Dillon, “Statistics Anxiety Update:
Refining the Construct and Recommendations for a New
Research Agenda”, Perspect. Psychol. Sci., vol. 9, nim. 2, pp.
196208, mar. 2014, doi: 10.1177/1745691613518077.

[71 B. W. Hunt, T. Mari, G. Knibb, P. Christiansen, y A. Jones,
“Statistics anxiety and predictions of exam performance in UK
psychology students”, PLOS ONE, vol. 18, num. §, p.
€0290467, ago. 2023, doi: 10.1371/journal.pone.0290467.

[8] G. Fabery H. Drexler, “Predicting education science students’
statistics anxiety: The role of prior experiences within a
framework of domain-specific motivation constructs”, High.
Learn. Res. Commun., vol. 9, num. 1, may 2019, doi:
10.18870/hlrc.v9i1.435.

[91 K. R.MacArthur yJ. B. Santo, “A Multi-Level Analysis of
the Effects of Statistics Anxiety/Attitudes on Trajectories of
Exam Scores”, J. Stat. Data Sci. Educ., vol. 31, nim. 1, pp.
102-112, ene. 2023, doi: 10.1080/26939169.2022.2093805.

*Supplementary materials, including all diagram versions, are available at: https://bit.ly/VCDiagrams
24" LACCEI International Multi-Conference for Engineering, Education, and Technology: “Engineering without Borders: Artificial Intelligence, Knowledge, Innovation, and

Alliances for a Future from the Americas”. Hybrid Event, Santiago-Chile, July 15 - 17, 2026



[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

M. Carlson, L. Protsman, y J. Tomaka, “Graphic Organizers
Can Facilitate Selection of Statistical Tests Part 1: Analysis of
Group Differences™:, J. Phys. Ther. Educ., vol. 19, nim. 2, pp.
57-65, 2005, doi: 10.1097/00001416-200507000-00008.

A. E. Zimmermann, E. E. King, y D. D. Bose, “Effectiveness
and Ultility of Flowcharts on Learning in a Classroom Setting:
A Mixed-Methods Study”, Am. J. Pharm. Educ., vol. 88, nim.
1, p. 100591, ene. 2024, doi: 10.1016/j.ajpe.2023.100591.

M. B. Bazan, Aprender con pensamiento visual: El uso de
organizadores grdficos como estrategia para la ensefianza y
el aprendizaje. Editorial de 1a Universidad Nacional de La
Plata (EDULP), 2022. doi: 10.35537/10915/144680.

K.-A. Thornby, G. A. Brazeau, y A. M. H. Chen, “Reducing
Student Workload Through Curricular Efficiency”, Am. J.
Pharm. Educ., vol. 87, nim. 8, p. 100015, ago. 2023, doi:
10.1016/j.ajpe.2022.12.002.

D. Rahmatina, T. Nusantara, I. N. Parta, y H. Susanto,
“Statistical Reasoning Process of Students in Decision Making
Using Commognitive Framework”, Acta Sci., vol. 24, nim. 3,
pp- 63-88, may 2022, doi: 10.17648/acta.scientiae.6603.

S. Choi y J. Song, “Offloading Through Emphasis
Manipulation Sequencing During a Complex Learning Process
in Cognitive Load and Learning Transfer”, Int. J. Educ.
Methodol., vol. 9, mim. 3, pp. 567-584, ago. 2023, doi:
10.12973/ijem.9.3.567.

D. K. Grosskinsky, K. Jergensen, y K. Hammer Ur Sktioy, “A
flowchart as a tool to support student learning in a laboratory
exercise”, Dan. Univ. Tidsskr., vol. 14, num. 26, pp. 23-35,
abr. 2019, doi: 10.7146/dut.v14i26.104402.

D. Macher, 1. Papousek, K. Ruggeri, y M. Paechter, “Statistics
anxiety and performance: blessings in disguise”, Front.
Psychol., vol. 6, ago. 2015, doi: 10.3389/fpsyg.2015.01116.
M. Leppma y M. Darrah, “Self-efficacy, mindfulness, and
self-compassion as predictors of math anxiety in
undergraduate students”, Int. J. Math. Educ. Sci. Technol., vol.
55, nim. 4, pp. 883-898, abr. 2024, doi:
10.1080/0020739X.2022.2054740.

P. Steinberger, “Assessing the Statistical Anxiety Rating Scale
as applied to prospective teachers in an Israeli Teacher-
Training College”, Stud. Educ. Eval., vol. 64, p. 100829, mar.
2020, doi: 10.1016/j.stueduc.2019.100829.

E. Rahimi, E. Barendsen, y 1. Henze, “Identifying Students’
Misconceptions on Basic Algorithmic Concepts Through
Flowchart Analysis”, en Informatics in Schools: Focus on
Learning Programming, vol. 10696, V. Dagiené y A. Hellas,
Eds., en Lecture Notes in Computer Science, vol. 10696. ,
Cham: Springer International Publishing, 2017, pp. 155-168.
doi: 10.1007/978-3-319-71483-7_13.

J. A. Stewart et al., “Visual teaching aids improve patient
understanding and reduce anxiety prior to a colectomy”, 4m.
J. Surg., vol. 222, num. 4, pp. 780-785, oct. 2021, doi:
10.1016/j.amjsurg.2021.01.029.

C. Buckley y C. Nerantzi, “Effective Use of Visual
Representation in Research and Teaching within Higher
Education”, Int. J. Manag. Appl. Res., vol. 7, num. 3, pp. 196—
214, sep. 2020, doi: 10.18646/2056.73.20-014.

M. Cuasquer-Viveros y A. L. Moreno-Cortés, “Estudio sobre
los diagramas de flujo en la resolucion de problemas
matematicos”, Rev. UNIMAR, vol. 39, nim. 1, pp. 45-55, mar.
2021, doi: 10.31948/Rev.unimar/unimar39-1-art3.

[24]

[25]

[26]

[27]

[28]

[29]

[30]

J. Li, “Using Flowchart to Help Students Learn Basic Circuit
Theories Quickly”, Sustainability, vol. 14, nim. 12, p. 7516,
jun. 2022, doi: 10.3390/sul4127516.

M. R. Raksabrata, A. Rahmat, y S. Diana, “The relation of
student’s diagram comprehension, knowledge and cognitive
activities while studying mosses metagenesis diagram”, J.
Phys. Conf. Ser., vol. 1157, p. 022105, feb. 2019, doi:
10.1088/1742-6596/1157/2/022105.

M. Jackson-Wood, “The Interactive Stats Flowchart”.
Consultado: el 2 de mayo de 2026. [En linea]. Disponible en:
https://statsflowchart.co.uk/

UCLA: Statistical Consulting Group, “Choosing the Correct
Statistical Test in SAS, Stata, SPSS and R”.

A. A. S. Almohanna, K. Win, S. Meedya, y E. Vlahu-
Gjorgievska, “Design and Content Validation of an Instrument
Measuring User Perception of the Persuasive Design
Principles in a Breastfeeding Mhealth App: A Modified
Delphi Study”, SSRN Electron. J., 2022, doi:
10.2139/s5rn.4019048.

E. Park y M. Kwon, “Testing the Digital Health Literacy
Instrument for Adolescents: Cognitive Interviews (Preprint)”,
el 16 de enero de 2020, Journal of Medical Internet Research.
doi: 10.2196/preprints.17856.

D. Velarde-Camaqui y R. Diaz, “FLOWCHART FOR
CHOOSING INFERENTIAL STATISTICAL TEST”,
presentado en 16th annual International Conference of
Education, Research and Innovation, Seville, Spain, nov.
2023, pp. 9329-9335. doi: 10.21125/iceri.2023.2393.

*Supplementary materials, including all diagram versions, are available at: https://bit.ly/VCDiagrams
24" LACCEI International Multi-Conference for Engineering, Education, and Technology: “Engineering without Borders: Artificial Intelligence, Knowledge, Innovation, and

Alliances for a Future from the Americas”. Hybrid Event, Santiago-Chile, July 15 - 17, 2026



